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The method of the dresses-test mode for the 
strong turbulence is applied to neutral fluids. As 
an example, the study of the Benard cell flow is 
developed, and the turbulent spectrum in the 
energy containing region is derived. 
With the help of the renormalization of the 
convective nonlinear terms, the equations are 
reduced to the set of equations 
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In this set of equations, the nonlinear transfers 
into the higher k-modes are renormalized, and are 
represented by the turbulent transport 
coefficients. (See [1] for details.) 
The nonlinear marginal stability condition is 
derived. In the limit of nP < < d (where P and d 
are the thickness of the boundary layer and the 
distance between two boundaries, respectively), it 
reduces to 
The second term in the right hand side is the 
higher order correction. In the limit of strong 
gradient, Ra >>Rae' i.e., vk >> v e and 
Kk > > K0 the renormalized coefficients v k and Kk 
satisfy the power law. (Ra: Rayleigh number.) 
We further employ the limit of the isotropic 
turbulence, k'1 ki = 112, the nonlinear eigen value 
for the energy containing region is given as 
By use of these results, the average heat flux 
and the Nusselt number are given in the lowest 
order of Ra! Ra as 
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The spectrum of the turbulence is obtained 
simultaneously. The turbulence spectrum in the 
energy containing region is given, in the lowest 
order of the expansion parameter Ra! Ra, as 
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The coefficient of the nonlinear transfer rate, 
which is expressed in terms of the diffusion, 
coefficient is given as 
( 
R )419 k2 V = K ::::: 2-11 9y113K213 _a _0 
k k e e R k-2 
ac .l 
The dissipation rate is calculated as 
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In the asymptotic limit, k j k 0 > > 1, the 
dissipation converges to 
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Once the dissipation rate is given, the spectrum in 
the inertial range is determined as has been shown 
in literature .. 
This result shows that the method is dressed 
test mode is also applicable to some of the 
problem in the neutral fluid turbulence. 
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